The levels of individual lipid molecules in the leaves of wild-type and mutant lines of A. thaliana are expressed as relative intensity (Rel. Int.) against the sum of lipid molecules with the same polar headgroup in the wild-type grown under P-sufficient conditions. For example, the bar height of 34:6 MGDG in ugp3-1 is equivalent to the peak area of 34:6 MGDG of ugp3-1/the total area of all the MGDG species in the wild-type under the P-sufficient condition × 100. Each data point represents the mean value of 4 experiments ± SD. Different letters indicate statistically significant differences (P < 0.05, Tukey's test). Letters are not displayed in the absence of statistically significant differences across all tested genotypes for a metabolite. Fig. S9 . Profiles of polar glycerolipids in the SQDG-deficient mutants grown under P deficiency. The levels of individual lipid molecules in the leaves of wild-type and mutant lines of A. thaliana are expressed as relative intensity (Rel. Int.) against the sum of the lipid molecules with the same polar headgroup in the wild-type grown under P-repleted conditions, except for GlcADG for which the P-depleted condition for GlcADG was used. For example, the height of the bar representing 34:6 MGDG in ugp3-1 is equivalent to the peak area of 34:6 MGDG in P-starved ugp3-1/the total area of all the MGDG species in the wild-type under P-sufficient conditions × 100. Each data point represents the mean value of 4 experiments ± SD. Bars with the same letter do not differ significantly (P < 0.05, Tukey's test). Letters are not displayed when there are no significant differences among all the tested genotypes for a metabolite. 
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Wild type sqd1 ugp3-1 sqd2-1 sqd2-2 Supplementary Fig. S11 . Growth of SQDG-deficient mutants under P-controlled conditions. Wild-type (Col-0 accession) and a series of SQDG-deficient mutants of A. thaliana grown under P-sufficient conditions were transferred to either P-sufficient (a) or P-depleted medium (b). After a 4-weeks-incubation, the growth of each genotype was compared (N = 20). Bar, 2 cm. Supplementary Fig. S12 . Chlorophyll contents of SQDG-deficient mutants grown under P-controlled conditions. Wild-type (Col-0 accession) and a series of SQDG-deficient mutants of A. thaliana grown under P-sufficient conditions were transferred to either P-sufficient or P-depleted medium. After a 1-month-incubation, the levels of total chlorophylls (chlorophylls a and b) of each genotype was colorimetrically determined (N = 6). Wild-type (Col-0 accession) and a series of SQDG-deficient mutants of A. thaliana grown under P-sufficient conditions for 2 weeks were transferred to either P-sufficient (+P) or P-depleted (-P) medium. After a 2-weeks-incubation, the Pi levels in the shoots were assayed. Each data point represents the mean value of 4 experiments ± SD. 
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Ubiquitin-conjugating enzyme 9 (UBQ9)-specific primers were used as controls. All the primers for genotyping the mutant alleles of SQD2 are listed in Supplementary Table S1 . S17 
